Poly(ADP-ribose) is a nuclear protein modification whose synthesis from NAD is catalysed by the chromatin-bound DNA-dependent enzyme poly(ADP-ri bose) polymerase (Hilz &Stone, 1976; Hayaishi & Ueda, 1977). The majority of the extensive NAD turnover that takes place in mammalian cells is localized in the nucleus and is thought to involve this enzyme (Rechsteiner et al., 1976).
A new assay for poly(ADP-ribose) polymerase has been developed in this laboratory (Halldorsson et al., 1978) . The enzyme is assayed in cells made permeable to nucleotides by hypo-osmotic cold shock, rather than in isolated nuclei. This system provides a better estimate of the activity of the enzyme in vivo.
Using this assay we can show that y-radiation increases the activity of poly(ADPribose) polymerase in L1210 cells. The stimulation is dose-dependent and is linear up to 15krd. The lifetime of this increased activity is short, however; lOmin after y-irradiation the activity has returned to a basal level. The kinetics of this enzyme activation correlates with that of the decrease in NAD content. The enzyme activity is maximal when the NAD content is decreasing at a maximum rate.
These observations strengthen our previous conclusion that DNA-damaging agents decrease cellular NAD content through the action of poly(ADP-ribose) polymerase. Other DNA-damaging agents give similar effects.
The involvement of poly(ADP-ribose) polymerase in DNA repair is suggested not only by its activation on damage to DNA but also by the effect of inhibitors of this enzyme on cell survival after DNA damage. This effect is most striking for the alkylating agents. Poly(ADP-ribose) polymerase inhibitors produce only small increases in the cytotoxicity of agents such as y-radiation and neocarzinostatin, which act mainly by producing DNA strand breaks.
We propose that poly(ADP-ribose) is involved in the repair of some lesions in DNA, those prevalent after damage by alkylating agents. The polymer could act by modulating the activity of a repair enzyme or by modifying the structure of the chromatin. During erythroid development in the rabbit, the committed stem cell differentiates into a batch of erythrocytes via the proerythroblast (large, dividing), the basophil (RNA-rich, dividing), the polychromatic erythroblast (RNA-rich, haemoglobincontaining, dividing), the early and late orthochromatic erythroblast (RNA-deficient, non-dividing), and the reticulocyte (anucleate) stages. The proerythroblast is characterized by a high rate of RNA synthesis, which declines substantially during maturation into the orthochromatic cell (Denton & Arnstein, 1973) . We are interested in the means by which such control of gene expression is brought about and have investigated three possiblemechanisms: (i)complete shutdown in transcription ofselected genes; (ii) reduction in the number of transcribing RNA polymerase molecules; (iii) lowering of the polyribonucleotide elongation rate.
Polyadenylated mRNA from the cytoplasm of reticulocytes and anaemic bone marrow was used as a template for 3H-labelled cDNA (complementary DNA) formation and back-hybridized to cDNA as described by Clissold et al. (1977) . Such hybridization curves reflect the complexity of the mRNA population present (Bishop et al., 1974) . Computer analysis of the data showed that 90% of the reticulocyte message population hybridizes in one pseudo-first-order reaction with a Rot+ (RNA concentrationxtime) value of 5 . 4~ 10-4mol*s.1-1, which is close to the value of 6 x observed for pure globin mRNA (Bishop et al., 1974; Clissold et al., 1977) . The marrow curve, however, was best fitted by three pseudo-first order reactions implying that the mRNA population exists in three discrete concentration
